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REAL PARTY IN INTEREST 

The real party in interest is Advanced Micro Devices, Inc. 

RELATED APPEALS AND INTERFERENCES 

There are no related Appeals or Interferences. 

STATUS OF CLAIMS 

Claims 3, 4, 9, and 12-14 are pending, and claims 1-2 and 10-11 were canceled 
and claims 5-8 were withdrawn in previous amendments. Claims 3, 4, 9, and 12-14 have 
been finally rejected in a Final Rejection dated September 29, 2003. This Appeal is 
directed to the rejection of claims 3, 4, 9, and 12-14. Claims 3, 4, 9, and 12-14 appear in 
an Appendix to this Appeal Brief. 

STATUS OF AMENDMENTS 

No claim amendments were submitted on January 15, 2004 in response to the Final 
Rejection dated September 29, 2003. 

SUMMARY OF INVENTION 
A. Claim 3 and its dependent claim 

The present invention, as defined by independent claim 3, includes a plurality of 
series-connected floating gate transistors, where each floating gate transistor has a source 
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and a drain region formed in a well of a substrate, a dopant concentration region 
displaced about a target region situated below a channel region, where the dopant 
concentration region extends into the channel region such that the channel region has a 
non-uniform concentration of dopant, and where the well has a first conductivity type and 
the source and drain regions and the dopant concentration region have a second 
conductivity type. 

As disclosed in the present application, NMOS transistors 14, 16, and 18, which 
include respective floating gates 56ml, 56m2, and 56m3, are formed in P type well 32 of 
substrate 30 and are interconnected in series along a bit line by source/drain regions 62 
and 64. Page 4, lines 30-34, page 5, line 1, page 6, lines 13-14, and Figure 2 of the 
present application. As disclosed in the present application, a retrograde distribution of 
dopant, which can be accomplished, for example, by implanting an N type dopant at a tilt 
angle of 45° to vertical, is introduced into channel regions 72, 74, and 76 of respective 
NMOS transistors 14, 16, and 18 at region 80. Page 6, lines 15-21, page 7, lines 1-7, and 
Figure 2 of the present application. 

As further disclosed in the present application, "after an annealing step, region 80 
has a dopant distribution that increases from the level in the substrate closest to the tunnel 
oxide 52 to the level of the target area and then decreases down through the substrate." 
Page 7, lines 8-12 of the present application. Additionally, "region 80 has a lateral 
distribution which tends to be highest toward the centerline axis, and decreases in the 
direction toward opposing source/drain regions." Page 7, lines 12-15 of the present 
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application. For example, region 80 decreases toward source/drain regions 60 and 62 for 
NMOS transistor 14 and decreases toward source/drain regions 62 and 64 for NMOS 
transistor 16. Page 7, lines 16-17 of the present application. Thus, the present invention 
provides a non-uniform concentration of dopant in the channel regions, i.e. channel 
regions 72, 74, and 76 of respective NMOS transistors 14, 16, and 18. 

As a result, the invention provides a retrograde dopant distribution in the channel 
that provides additional carriers, such as electrons in the case of an NMOS device, in the 
channel and decreases the series channel resistance such that transistors 14, 16, and 18 
operate in a manner similar to NMOS buried channel devices. Page 7, lines 18-23 of the 
present application. By providing a retrograde dopant distribution in the channel that 
provides additional carriers in the channel and, consequently, reduces series channel 
resistance, the present invention advantageously allows source/drain dopant levels to be 
reduced in order to combat short channel effects. Page 12, lines 26-29 of the present 
application. Thus, for an NMOS transistor, such as NMOS transistors 14, 16, and 18, the 
present invention provides a non-uniform concentration of dopant that provides additional 
electrons in the channel and, consequently, has N type conductivity, which is the same 
conductivity type as source/drain regions, such as source/drain regions 62, 64, and 66. 
Furthermore, by decreasing the series resistance in the bit line, the invention 
advantageously provides higher output current that is available for sensing for a given 
selected Vcc. Page 3, lines 15-17 of the present application. 
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Dependent claim 4 specifies an embodiment of the memory array of independent 
claim 3 wherein a dopant concentration region, such as region 80, is formed by a tilted 
ion implantation utilizing as a mask, at least a part of a gate structure of each floating gate 
transistor, such as floating gate NMOS transistors 14, 16, and 18. For example, the 
retrograde distribution of dopant can be accomplished by implanting an n-type dopant at a 
tilt implant angle of 45° to vertical. Page 6, lines 18-21 of the present application. 
B. Claim 9 and its dependent claims 

The present invention, as defined by independent claim 9, includes a transistor 
having a source and a drain region formed in a well of a substrate, where a channel region 
separates the source and drain regions, a dopant concentration region displaced about a 
target region situated below the channel region, where the dopant concentration region 
extends into the channel region such that the channel region has a non-uniform 
concentration of dopant, and where the well has a first conductivity type and the source 
and drain regions and the dopant concentration region have a second conductivity type. 
The present invention, as defined by independent claim 9, includes a transistor, such as 
transistor 14, 16, or 18 in Figure 2 of the present application, having a similar dopant 
concentration region, i.e. region 80 in Figure 2, as discussed above in relation to 
independent claim 3. Thus, the invention as defined by independent claim 9 provides 
similar advantages as the present invention as defined by independent claim 3 discussed 
above. 
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Dependent claims 12-14 specify various embodiments of the transistor of 
independent claim 9. Thus, claim 12 specifies the transistor of independent claim 9 
having a dopant concentration region, such as region 80, that is formed by a tilted ion 
implantation utilizing as a mask, at least a part of a gate structure of the transistor. 
Dependent claim 13 further specifies the transistor of independent claim 9 as being an 
NMOS transistor, and dependent claim 14 further specifies the NMOS transistor of 
dependent claim 13 as being a floating gate transistor. 



ISSUE 

Whether the Examiner's rejection that claims 3, 4, 9, and 12-14 on Appeal are 
unpatentable under 35 U.S.C. §103 over U.S. Patent No. 5,894,146 to Pio et al. ("Pio") in 
view of U.S. Patent No. 5,547,882 to Juang et al. ("Juang") is erroneous. 

GROUPING OF CLAIMS 

Claims 3 and 4 stand or fall together and, separately, claims 9 and 12-14 stand or 
fall together, for the reasons set forth in the Argument. 



ARGUMENT 

A. Claims 3 and 4 

Claims 3-4 stand rejected under 35 U.S.C. §103 over Pio in view of Juang. For the 
reasons discussed below. Appellant respectfully submits that the present invention, as 
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defined by independent claim 3, is patentably distinguishable over Pio and Juang, 
considered singly or in combination thereof. 

In contrast to the present invention as defined by independent claim 3, Pio and 
Juang do not teach, disclose, or suggest a plurality of series-connected floating gate 
transistors, where each floating gate transistor has a source and a drain region formed in a 
well of a substrate, a dopant concentration region displaced about a target region situated 
below a channel region, where the dopant concentration region extends into the channel 
region such that the channel region has a non-uniform concentration of dopant, and where 
the well has a first conductivity type and the source and drain regions and the dopant 
concentration region have a second conductivity type. Pio specifically discloses a matrix 
comprising a number of memory cells, where each cell 1 includes transistor 2, which is a 
floating gate transistor, in series with transistor 3, which is a selection MOS transistor. 
See, for example, column 4, lines 2-7 and 17-19 and Figures 1 and 8 of Pio. In Pio, cell 1 
includes source and drain regions 15 and 16, where source region 15 is situated in a well 
(designed by "p-" in Figure 8) and drain region 16 is situated in the substrate (designated 
by "p" in Figure 8). See, for example, column 5, lines 52-57 and Figure 8 of Pio. 

Thus, in Pio, only source region 15 is situated in a well, not source region 15 and 
drain region 16 as stated by the Examiner on page 2 of the Final Rejection dated 
September 29, 2003. Furthermore, Pio fails to teach, disclose, or suggest a plurality of 
floating gate transistors connected in series, where each floating gate transistor has a 
source and a drain region formed in a well. Additionally, in Pio, transistor 2 (e.g. a 
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floating gate transistor) is connected in series with transistor 3, which is a selection MOS 
transistor and not a floating gate transistor. Moreover, Pio fails to teach, disclose, or 
suggest a memory array comprising a plurality of floating gate transistors connected in 
series, as specified in independent claim 3. 

Furthermore, Pio fails to teach, disclose, or suggest a dopant concentration region 
displaced about a target region situated below a channel region, where the dopant 
concentration region extends into the channel region such that the channel region has a 
non-uniform concentration of dopant, and where the well has a first conductivity type and 
the source and drain regions and the dopant concentration region have a second 
conductivity type. Moreover, Pio fails to provide any motivation for forming a dopant 
concentration region displaced about a target region, where the dopant concentration 
region extends into the channel region such that the channel region has a non-uniform 
concentration of dopant, and where the source and drain regions and the dopant 
concentration region have a second conductivity type. 

Thus, Pio has failed to disclose a memory array comprising a plurality of floating 
gate transistors connected in series and a dopant concentration region displaced about a 
target region situated below a channel region, where the dopant concentration region 
extends into the channel region such that the channel region has a non-uniform 
concentration of dopant, and where the well has a first conductivity type and the source 
and drain regions and the dopant concentration region have a second conductivity type, 
which are also not disclosed or suggested in Juang. 
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Juang discloses a method for improving punch-through immunity in a 
semiconductor device by forming a retrograde channel profile by implanting phosphorus 
ions through a polysilicon gate. See, for example, Juang, column 2, lines 32-36. Juang 
specifically discloses implanting boron ions into silicon substrate 30 to adjust the 
threshold of the semiconductor device. See, for example, column 2, lines 50-53 and 
Figure 4 of Juang. In Juang, phosphorus ions are implanted through gate 62 into channel 
66 to achieve a retrograde channel profile as well as to obtain proper threshold voltage. 
See, for example, column 3, lines 2-6 and Figure 6 of Juang. In Juang, retrograde channel 
profile curve 73 is achieved by implanting phosphorus ions in channel 66 to neutralize 
part of the boron ions that have been previously implanted in channel 66, where the 
concentration of phosphorus ions is smaller than the concentration of boron ions. See, for 
example, column 3, lines 24-28 and Figure 7 of Juang. 

Thus, in Juang, since the concentration of phosphorus ions, which have N type 
conductivity, is smaller than the concentration of boron ions, which have P type 
conductivity, the dopant concentration in channel 66 has a P type conductivity. 
However, in Juang, N type LDD regions 64 are formed by implanting phosphorus ions in 
to LDD regions 64 and, consequently, N type LDD regions 64 have N type conductivity. 
See, for example, column 2, lines 62-66 and Figure 6 of Juang. Thus, in Juang, N type 
LDD regions 64 have N type conductivity in contrast to the dopant concentration in 
channel 66, which has P type conductivity. Furthermore, Juang fails to teach, disclose, or 
suggest source and drain regions and a dopant concentration region in a channel region, 
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where the source and drain regions and the dopant concentration region in the channel 
region have a second conductivity type and a well has a first conductivity type, as 
specified in independent claim 3. 

Moreover, Juang fails to teach, disclose, or suggest a plurality of floating gate 
transistors connected in series, where each floating gate transistor has a source and a drain 
region formed in a well of a substrate. Thus, Juang fails to remedy the basic deficiencies 
of Pio discussed above. Thus, neither Pio nor Juang discloses a memory array comprising 
a plurality of floating gate transistors connected in series and a dopant concentration 
region displaced about a target region situated below a channel region, where the dopant 
concentration region extends into the channel region such that the channel region has a 
non-uniform concentration of dopant, and where the well has a first conductivity type and 
the source and drain regions and the dopant concentration region have a second 
conductivity type. 

The Examiner has stated that it would have been an obvious to modify the 
structure of Pio to include a dopant concentration displaced about a target region, where 
the target region is situated below the channel region, where the dopant concentration 
region extends into the channel region such that the channel region has a non-uniform 
concentration of dopant and wherein the source and drain regions and the dopant 
concentration have the same conductivity, which the Examiner has stated is clearly 
suggested by Juang, in order to obtain proper threshold voltage and improve short- 
channel effect behavior. Page 3 of the Final Rejection dated September 29, 2003. 
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However, the Examiner has failed to provide any motivation that is disclosed or 
suggested in Pio or Juang to modify the structure in Pio to include the above elements, 
which the Examiner states as being clearly suggested by Juang. Thus, the purported 
combination of Pio and Juang suggested by the Examiner are based on a classic hindsight 
reconstruction given the benefit of Appellant's disclosure, which is impermissible. 

For the foregoing reasons, Appellant respectfully submits that the present 
invention, as disclosed by independent claim 3, is not suggested, disclosed, or taught by 
Pio and Juang, either singly or in combination thereof. As such, the present invention, as 
defined by independent claim 3, is patentably distinguishable over Pio and Juang. Thus, 
claim 4 depending from independent claim 3 is, a fortiori, also patentably distinguishable 
over Pio and Juang for at least the reasons presented above. Additionally, Pio and Juang 
do not teach, disclose, or suggest a dopant concentration that is formed by a tilted ion 
implantation utilizing as a mask, at least a part of gate structure of each floating gate 
transistor, as specified in dependent claim 4. 
B. Claims 9 and 12-14 

Claims 9 and 12-14 stand rejected under 35 U.S.C, §103 over Pio in view of 
Juang. For the reasons discussed below, Appellant respectfully submits that the present 
invention, as defined by independent claim 9, is patentably distinguishable over Pio and 
Juang, considered singly or in combination thereof. 

In contrast to the present invention as defined by independent claim 9, Pio and 
Juang do not teach, disclose, or suggest a transistor having a source and a drain region 
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formed in a well of a substrate, where a channel region separates the source and drain 
regions, a dopant concentration region displaced about a target region situated below the 
channel region, where the dopant concentration region extends into the channel region 
such that the channel region has a non-uniform concentration of dopant, and where the 
well has a first conductivity type and the source and drain regions and the dopant 
concentration region have a second conductivity type. 

As discussed above, Pio fails to teach, disclose, or suggest a dopant concentration 
region displaced about a target region situated below a channel region, where the dopant 
concentration region extends into the channel region such that the channel region has a 
non-uniform concentration of dopant, and where the well has a first conductivity type and 
the source and drain regions and the dopant concentration region have a second 
conductivity type. Moreover, Pio fails to provide any motivation for forming a dopant 
concentration region displaced about a target region, where the dopant concentration 
region extends into the channel region such that the channel region has a non-uniform 
concentration of dopant, and where the source and drain regions and the dopant 
concentration region have a second conductivity type. 

Thus, Pio has failed to disclose a dopant concentration region displaced about a 
target region situated below a channel region, where the dopant concentration region 
extends into the channel region such that the channel region has a non-uniform 
concentration of dopant, and where the well has a first conductivity type and the source 
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and drain regions and the dopant concentration region have a second conductivity type, 
which are also not disclosed or suggested in Juang. 

Also, as discussed above, Juang fails to teach, disclose, or suggest source and drain 
regions and a dopant concentration region in a channel region, where the source and drain 
regions and the dopant concentration region in the channel region have a second 
conductivity type and a well has a first conductivity type. Thus, Juang fails to cure the 
basic deficiencies of Pio discussed above. In other words, neither Pio nor Juang discloses 
a dopant concentration region displaced about a target region situated below a channel 
region, where the dopant concentration region extends into the channel region such that 
the channel region has a non-uniform concentration of dopant, and where the well has a 
first conductivity type and the source and drain regions and the dopant concentration 
region have a second conductivity type. 

The Examiner has stated that it would have been an obvious to modify the 
structure of Pio to include a dopant concentration displaced about a target region, where 
the target region is situated below the channel region, where the dopant concentration 
region extends into the channel region such that the channel region has a non-uniform 
concentration of dopant and wherein the source and drain regions and the dopant 
concentration have the same conductivity, which the Examiner has stated is clearly 
suggested by Juang, in order to obtain proper threshold voltage and improve short- 
channel effect behavior. Page 3 of the Final Rejection dated September 29, 2003. 
However, the Examiner has failed to provide any motivation that is disclosed or 
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suggested in Pio or Juang to modify the structure in Pio to include the above elements, 
which the Examiner states as being clearly suggested by Juang. Thus, the purported 
combination of Pio and Juang suggested by the Examiner are based on a classic hindsight 
reconstruction given the benefit of Appellant's disclosure, which is impermissible. 

For the foregoing reasons. Appellant respectfully submits that the present 
invention, as disclosed by independent claim 9, is not suggested, disclosed, or taught by 
Pio and Juang, either singly or in combination thereof. As such, the present invention, as 
defined by independent claim 9, is patentably distinguishable over Pio and Juang. Thus, 
claims 12-14 depending from independent claim 9 are, a fortiori, also patentably 
distinguishable over Pio and Juang for at least the reasons presented above and also for 
additional limitations contained in each dependent claim. 

CONCLUSION 

Based on the foregoing reasons, the present invention, as defined by independent 
claims 3 and 9 and claims depending therefrom, is patentably distinguishable over the art 
cited by the Examiner. Thus, claims 3, 4, 9, and 12-14 pending in the present application 
are patentably distinguishable over the art cited by the Examiner. As such, and for all the 
foregoing reasons, an early allowance of claims 3, 4, 9, and 12-14 pending in the present 
application is respectfully requested. 

This Appeal Brief is submitted herewith in triplicate along with an Appendix of 
the appealed claim and the requisite fee for filing the Appeal Brief. 
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Respectfully Submitted, 
FARJAMI & FARJAMI LLP 
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APPENDIX OF CLAIMS ON APPEAL 

Claim 3: A memory array comprising: 

a plurality of floating gate transistors connected in series, 

each floating gate transistor having formed, in a well of a substrate, 

a source and a drain region 

and 

a channel region separating said source and drain regions, 

a dopant concentration region displaced about a target region, said target region 

situated below said channel region, said dopant concentration region extending into said 

channel region such that said channel region has a non-uniform concentration of dopant; 
wherein said well has a first conductivity type, said source and said drain regions 

have a second conductivity type, and said dopant concentration region has said second 

conductivity type. 

Claim 4: The memory array of claim 3 wherein said dopant concentration region is 
formed by a tilted ion implantation utilizing as a mask, at least a part of a gate structure of 
each floating gate transistor. 
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Claim 9: A transistor comprising: 

in a well structure of a substrate, a source and a drain region and a channel region 
separating said source and said regions, a dopant concentration region displaced about a 
target region, said target region situated below said channel region, said dopant 
concentration region extending into said channel region such that said channel region has 
a non-uniform concentration of dopant; 

wherein said well structure has a first conductivity type, said source and said drain 
regions have a second conductivity type, and said dopant concentration region has said 
second conductivity type. 

Claim 12: The transistor of claim 9 wherein said dopant concentration region is 
provided by a tilted ion implantation utilizing as a mask, at least part of a gate structure of 
said transistor. 

Claim 13: The transistor of claim 9, wherein the transistor is an NMOS transistor. 

Claim 14: The NMOS transistor of claim 13, wherein the NMOS transistor is a 
floating gate transistor. 
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